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(54) UQUID CRYSTAL DISPLAY SYSTEM AND METHOD OF SUPPLYING POWER SOURCE 
<57)Afastracfc 

PURPOSE; To provide a power supply mathod optimum for tfie case 
when range? of source vottages applied to * scan Oliver, a signal 
driv er are different from each ether. 

CONSTITUTION: A power source supply part 5 supplies source 
voltage group V1 1, VC1, VI 2 of the same polarity provided with a 
narrow source voltage range to the signal driver 2. and supplies the 
source voltage croup VI 0, VC2, VIS of the same polarity provided 
with a wide source voltage range to the seen driver 3. Then, central 
velta&s VC1, VC2 are equal The power source supply part 5 b 
provided with a means for adjusting the value of the supplied source 
v&tage. A control signal etc* from a control part 1 is level chanced 
by a potential change part 6. When display off ts realized, the 
outputs of the signal driver 2. the seen driver 3 ana made a VC 
level By such a manner, the adjustment of a Gquid crystal driving 
voltage b realized by a simple adjustment means while holding a 
. precise voftago ratio. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The signal driver which 
impresses driver voltage to said signal 
electrode of the matrix panel by which 
two or more signal electrodes and scan 
electrodes arc arranged by crossing while 
a display pixel is arranged in the shape of 
a matrix, It is a liquid crystal display 
system including a current supply means 
to supply supply voltage to the scan 
driver which impresses driver voltage to 
said scan electrode, and said signal driver 
and said scan driver A means by which 
said current supply means supplies the 
1st supply voltage group of the like-pole 
nature which has the 1st power range to 
one driver in said signal driver or said 
scan driver, A means to supply the 2nd 
supply voltage group of the like-pole 
nature which has the 2nd power range 
larger than said 1st power range to the 
driver of different another side from said 
one side, The liquid crystal display 
system characterized by including the 
means which makes the same the 1st 
main electrical potential difference which 
is the main electrical potential difference 
of said 1st power range, and the 2nd main 
electrical potential difference which is the 
main electrical potential difference of 
said 2nd power range. 
[Claim 2] A means to generate the said 
1st and 2nd supply voltage group because 



said current supply means divides 
between fixed potential and the reference 
potentials for liquid crystal driver voltage 
generation and generates a division 
electrical potential difference for a 
division terminal in claim 1, The liquid 
crystal display system characterized by 
including the means which makes the 
same the said 1st and 2nd main electrical 
potential difference by generating the 
said 1st and 2nd main electrical potential 
difference based on the division electrical 
potential difference generated by said 
division terminal of 1. 
[Claim 3] The liquid crystal display 
system characterized by including a 
means to adjust the value of said division 
electrical potential difference in claim 2 
by adjusting the value of the reference 
potential for said liquid crystal driver 
voltage generation, and to adjust the 
clectrical'potential-differencc value of the 
said 1st and 2nd supply voltage group. 
[Claim 4] The liquid crystal display 
system characterized by including the 
means which said current supply means 
supplies in claim 1 thru/or either of 3 as 
logic supply voltage of one [ by which the 
electrical potential difference in said 1st 
power range is supplied to said 1st supply 
voltage group / said ] driver. 
[Claim 5] The liquid crystal display 
system characterized by separating the 
fixed potential power source by the side of 
the low voltage of the driver of said 
another side to which the fixed potential 
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power source by the side of the low 
voltage of one I to which said 1st supply 
voltage group is supplied / said ] driver, or 
high potential! and said 2nd supply 
voltage group are supplied in claim 1 
thru/or either of 4, or high potential. 
[Claim 6] The liquid crystal display 
system characterised by including a 
potential conversion means to change 
into the level in said 1st power range the 
potential level of the control signal 
outputted to one [ to which said 1st 
supply voltage group is supplied in claim 
4 or either of 5 including a means to 
output a control signal at least to said 
signal driver and said scan driver / said 1 
driver. 

[Claim 7] The liquid crystal display 
system characterized by said potential 
conversion means containing the 
capacity-coupling capacitor for cutting a 
dc component in claim 6. 
[Claim 8j The liquid crystal display 
system characterized by including a 
means to set said driver voltage 
outputted from said signal driver and 
said scan driver as the same electrical 
potential difference as the said 1st and 
2nd main electrical potential difference in 
claim 1 thru/or either of 7 when a 
predetermined external input signal is 
inputted. 

[Claim 9] The signal driver which 
impresses driver voltage to said signal 
electrode of the matrix panel by which 
two or more signal electrodes and scan 
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electrodcs are arranged by crossing while 
a display pixel is arranged in the shape of 
a matrix, It is the current supply 
approach used for a liquid crystal display 
system including a current supply means 
to supply supply voltage to the scan 
driver which impresses driver voltage to 
said scan electrode, and said signal driver 
and said scan driver. The 1st supply 
voltage group of the like-pole nature 
which has the 1st power range is supplied 
to one driver in said signal driver or said 
scan driver. The 1st main electrical 
potential difference which said one side 
supplies the 2nd supply voltage group of 
the like-pole nature which has the 2nd 
power range larger than said 1st power 
range to the driver of different another 
side, and is the main electrical potential 
difference of said 1st power range, The 
current supply approach characterized by 
making the same the 2nd main electrical 
potential difference which is the main 
electrical potential difference of said 2nd 
power range. 

[Claim 10] The current supply approach 
characterized by supplying in claim 9 as 
logic supply voltage of one [ by which the 
electrical potential difference in said 1st 
power range is supplied to said 1st supply 
voltage group / said ] driver. 
[Claim ll] The current supply approach 
characterized by separating the fixed 
potential power source by the side of the 
low voltage of the driver of said another 
side to which the fixed potential power 
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source by the aide of the low voltage of 
one T to which said 1st supply voltage 
group is supplied / said ] driver, or high 
potential, and said 2nd supply voltage 
group are supplied in claim 9 or either of 
10, or high potential. 
[Claim 121 The current supply approach 
characterized by setting said driver 
voltage outputted from said signal driver 
and said scan driver as the same 
electrical potential difference as the said 
1st and 2nd main electrical potential 
difference in claim 9 thru/or either of 11 
when a predetermined external signal is 
inputted. 



[Translation done J 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the current supply technique in 
the liquid crystal display system 
containing a signal driver 
(signal-electrode drive circuit) and a scan 
driver (scan electrode drive circuit). 
[0002] 

[Description of the Prior Art] As one of 
the conventional liquid crystal drive 
techniques, the liquid crystal drive 
technique by the 

electrical-potential-difference equalizing 
method is known. In this liquid crystal 
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drive technique, while making sequential 
selection of the scan electrode of every 
one line and impressing a scan electrical 
potential difference, when each pixel on 
the selected scan electrode impresses 
[ ON or ] the signal level according to it to 
each signal electrode by whether it is oft 
a liquid crystal drive is performed. 
[0003] The potential relation of the 
supply voltage at the time of using the 
electrical-potentiabdifEbrence equalizing 
method is shown in drawing 19 * VO, VI, 
V2, V3, V4, and V5 are supply voltage 
groups for a liquid crystal drive used by 
the electrical-potential'difference 
equalizing method, VO, V2, VS, and V5 
are supplied to a signal driver, and VO, 
VI, V4, and V5 are supplied to a scan 
driver. The relation of the potential of 
such supply voltage is VO >=V1 >=V2 
>=V3 >=V4 >=V5 GND is a gland 
common to the control section (system 
side) which controls a signal driver, scan 
drivers and these signal drivers, and a 
scan driver. Moreover, VD is the logic 
supply voltage of 3-5V about, and serves 
as logic supply voltage also with this VD 
common to a signal driver; a scan driver, 
and a control section. For this reason, the 
control signal outputted from a control 
section can be directly linked with a 
signal driver and a scan driver. In 
drawing 19 , V5 and ground potential 
GND which are the minimum potential 
among liquid crystal driver voltages are 
made into this potential, and V0 and 
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VDDH which are the highest potential 
among liquid crystal driver voltages are 
made into this potential. The power 
range A 1 of the supply voltage groups VO, 
V2, V3, and V5 given to a signal driver 
from drawing 19 so that clearly, and the 
power range A2 of the supply voltage 
groups VO, VI, V4, and V5 given to a scan 
driver were equal. 

[0004] Moreover, the function called the 
De Dis playoff or LCD OFF is known for 
the conventional liquid crystal display 
system using the 

electrical-potential-difTerence equalizing 
method. This function sets compulsorily 
to "0" the electrical potential difference 
impressed to a liquid crystal device. It 
can avoid impressing an electrical 
potential difference to liquid crystal at a 
fixed period behind powering on from 
whom the output voltage of a driver 
becomes unfixed by this. Moreover, the 
electrical potential difference impressed 
to a liquid crystal device, making the 
power source of a liquid crystal display 
system into an ON state is set to "0", and 
it becomes possible to perform power save 
at the same time it erases a display. The 
De Dis play-off function in the 
conventional driver using the 
electricali>otential-difGerence equalizing 
method outputted to coincidence V5 (= 
GND) which is the common potential of a 
scan driver, a signal driver, and a control 
section (system side) from the signal 
driver and the scan driver, and was 
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realia&ed by setting to "0" the electrical 
potential difference impressed to a liquid 
crystal device. 
[0005] 

tProblemCs) to be Solved by the 
Invention} By the way* two or more line 
coincidence selection (Multiple Lines 
Selection) drive technique which carries 
out the selection drive of the n lines at 
coincidence is proposed in recent years. 
Two or more line coincidence selection 
drive technique is explained by these 
people in Japanese Patent Application No. 
5-515631 and Japanese Patent 
Application No. 5-152533- According to 
this technique, from before, though it is a 
high-speed response, contrast can realize 
a high liquid crystal display system with 
little CHIRATSUKI. And after the former 
chose one line at a time and realizing the 
same ON/OFF ratio as the 
electrical-potential-difference equalizing 
method which is the technique to drive, 
the driver voltage of a signal driver can 
be stopped low. Thereby, it becomes 
possible to adopt the manufacture 
process of low pressure-proofing, and it 
becomes possible to raise the degree of 
integration of a signal driver and to form 
a chip into small area as a 
semi-conductor process which 
manufactures a signal driver. This leads 
to high-performance-iadng of a signal 
driver, and a cost cut. 
[0006] However, by two or more of this 
line coincidence selection drive technique, 
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about a scan driver, high driver voltage 
equivalent to the former is required, and 
the range of driver voltage differs by the 
signal driver and the scan driver. For this 
reason, it is necessary to also change the 
range of the supply voltage supplied to a 
signal driver and a scan driver, and there 
is a problem that the view of the 
conventional current supply technique is 
inapplicable if it remains as it is. 
[0007] Moreover, there is a problem of the 
variation in the property which considers 
fluctuation of a manufacture process etc. 
as a cause in the semiconductor device 
which constitutes the liquid crystal 
device which constitutes a liquid crystal 
panel, a driver, etc. For this reason, after 
assembling a liquid crystal display 
system at works, the tuning which makes 
the optimal the value of the driver 
voltage impressed to a signal electrode 
and a scan electrode is needed. Moreover, 
there is a thing in which contrast 
adjustment of a liquid crystal display is 
possible in a liquid crystal display system, 
and this contrast adjustment is realized 
by adjusting the driver voltage impressed 
to a signal electrode and a scan electrode. 
Thus, in a liquid crystal display system, 
in order to perform optimization of driver 
voltage, or contrast adjustment, the 
function to adjust driver voltage is 
needed* However, as described above, it is 
necessary to change the range of the 
supply voltage supplied to a signal driver 
and a scan driver, and by two or more line 



0LIFF ; 5397-0893 # 24/ 60 

JP07-230073 



coincidence selection drive technique, 
there is a problem that the adjustment 
technique of the driver voltage used by 
the liquid crystal display system of the 
conventional 

clectrical-potential-difrerence equalizing 
method is inapplicable if it remains as it 

is. 

[0003] Moreover, at both the conventional 
liquid crystal drivers using the 
electrical-potential-difference equalizing 
method, the Dc Dis play-off function was 
realized by setting the output of signal 
dry cleaning and a scan driver as supply 
voltage V5 (= QND) level by the side of 
low voltage (or high potential side). 
However, when the driver voltage range 
of a signal driver and a scan driver differs, 
since the supply voltage by the side of low 
voltage is not in agreement, it cannot set 
the electrical potential difference 
concerning liquid crystal to "0", but has 
the problem thai the De Dis playoff 
function is unrealizable. 
[0009] The place which it is made in order 
that this invention may solve a technical 
problem which was described above, and 
is made into the purpose is to offer the 
optimal current supply technique, when 
the range of the supply voltage given to a 
scan driver and a signal driver differs. 
[0010] Moreover, other purposes of this 
invention are to offer the current supply 
technique which can adjust the driver 
voltage given to a liquid crystal device to 
arbitration, even when the range of the 
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supply voltage given to a scan driver and 
a signal driver differs. 
[0011] Moreover; other purpose* of this 
invention are in the liquid crystal display 
system by which the range of the supply 
voltage given to a scan driver and a 
signal driver differs to realize the De Dis 
play-off function. 
10012] 

[Means for Solving the Problem and its 
Function] The signal driver to which, as 
for this invention, a display pixel 
impresses driver voltage to said signal 
electrode of the matrix panel by which 
two or more signal electrodes and scan 
electrodes are arranged by crossing while 
being arranged in the shape of a matrix 
in order to solve the above-mentioned 
technical problem. It is a liquid crystal 
display system including a current supply 
means to supply supply voltage to the 
scan driver which impresses driver 
voltage to said scan electrode, and said 
signal driver and said scan driver. A 
means by which said current supply 
means supplies the 1st supply voltage 
group of the Hlce-polc nature which has 
the 1st power range to one driver in said 
signal driver or said scan driver, A means 
to supply the 2nd supply voltage group of 
the like-pole nature which has the 2nd 
power range larger than said 1st power 
range to the driver of different another 
side from said one side, It is 
characterized by including the means 
which makes the same the 1st main 
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electrical potential difference which is the 
main electrical potential difference of 
said 1st power range, and the 2nd main 
electrical potential difference which is the 
main electrical potential difference of 
said 2nd power range. 
[0013] According to this invention, the 1st 
supply voltage group of like-pole nature 
with a narrow power range is given to one 
driver in a signal driver and a scan driver, 
and the 2nd supply voltage group of 
like 'pole nature with a wide power range 
is given to the driver of another side. And 
supply voltage is supplied so that the 
main electrical potential difference of 
these power ranges may become equal. 
According to this invention, since the 
supply voltage group is like -pole nature, 
it can adjust each 

electrical-potcntial'difference value of a 
supply voltage group with the adjustment 
means of a simple configuration. And 
when voltage adjustment is performed, it 
is not concerned with whether supply 
voltage is in a straight polarity and 
negative polarity side to a main electrical 
potential difference, but it becomes 
possible to keep the voltage ratio of 
supply voltage exact. 
[0014] Moreover, a means to generate the 
said 1st and 2nd supply voltage group 
because said current supply means 
divides between fixed potential and the 
reference potentials for liquid crystal 
driver voltage generation and this 
invention generates a division electrical 
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potential difference for a division 
terminal. It is characterized by including 
the means which makes the same the 
said 1st and 2nd main electrical potential 
difference by generating the said 1st and 
2nd main electrical potential difference 
based on the division electrical potential 
difference generated by said division 
terminal of 1. 

[0015] According to this invention, the 1st 
and 2nd supply voltage group is 
generable using the voltage division 
means of the simple configuration using 
resistance, a transistor, etc. Moreover, the 
1st and 2nd main electrical potential 
difference can be made the same with the 
simple configuration of generating the 1st 
and 2nd main electrical potential 
difference based on the division electrical 
potential difference generated by the 
division terminal of 1. 
LOO 16] Moreover, this invention is 
characterized by including a means to 
adjust the value of said division electrical 
potential difference by adjusting the 
value of the reference potential for said 
liquid crystal driver voltage generation, 
and to adjust the 

electrical^potcntial-difference value of the 
said 1st and 2nd supply voltage group. 
tOO 17] According to this invention, the 
clcctrical'potential-difference value of the 
1st and 2nd supply voltage group can be 
adjusted, maintaining exact 

electrical-potential-difEerence split ratio 
by the simple technique of adjusting the 
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value of the reference potential for liquid 
crystal driver voltage generation. 
[0018] Moreover, this invention is 
characterized by including the means 
which said current supply means 
supplies as logic supply voltage of one [ by 
which the electrical potential difference 
in said 1st power range is supplied to said 
1st supply voltage group / said J driver. 
[0019] According to this invention, the 1st 
supply voltage group with a narrow 
power range is supplied for while, and the 
logic supply voltage of a driver is set up in 
the 1st power range, in order to operate 
by this the logical circuit built in one 
driver, the need of making large supply 
voltage width of face of one driver of 
operation is lost, and it becomes possible 
to narrow width of face of the supply 
voltage of one driver of operation. 
[0020] Moreover, this invention is 
characterized by separating the fixed 
potential power source by the side of the 
low voltage of the fixed potential power 
source by the side of the low voltage of 
one [ to which said 1st supply voltage 
group is supplied / said ] driver, or high 
potential, and the driver of said another 
side to which said 2nd supply voltage 
group is supplied, or high potential 
10021] According to this invention, the 
fixed potential power source of one driver 
and the fixed potential power source of 
the driver of another side are separated. 
The thing for which combine the supply 
voltage width of face of a driver of 



•Received at: 5:09AM, 4/26/2005 

t 05- 4-26; 5:30PM;#±*«SHMWB!f 



OLIFF 



; 5397-0893 



# 27/ 60 



operation with the supply voltage width 
or face of the driver of another side of 
operation, it becomes unnecessary to 
make it large, and width of face of the 
supply voltage of one driver of operation 
is narrowed while a narrow supply 
voltage group is given by this becomes 
possible. 

[0022] Moreover, th i y invention is 
characterized by including a potential 
conversion means to change into the level 
in said 1st power range the potential 
level of the control signal outputted to 
one [ to which said 1st supply voltage 
group is supplied / said ] driver; including 
a means to output a control signal at 
least to said signal driver and said scan 
driver. 

[0023J According to this invention, 
potential level is changed and a control 
signal etc is inputted in one driver. It 
enables while this operates by the narrow 
power range to transmit a control signal 
etc normally to a driver. 
[0024] Moreover, this invention is 
characterized by said potential 
conversion means containing the 
capacitycoupling capacitor for cutting a 
dc component. 

[0025] According to this invention* with a 
capacity-coupling capacitor, only the 
variation of a control signal can be taken 
out and conversion of potential level 
becomes easy. 

[0026] Moreover, this invention is 
characterized by including a means to set 
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said driver voltage outputted from said 
signal driver and said scan driver as the 
same electrical potential difference as the 
said 1st and 2nd main electrical potential 
difference, when a predetermined 
external signal is inputted. 
[0027] According to this invention, when 
external signals, such as the De Dis 
playoff signal, are inputted, the output 
voltage of a signal driver and a scan 
driver turns into the same electrical 
potential difference, i.e., the same main 
electrical potential difference. It becomes 
possible to be able to set to "0" by this the 
electrical potential difference impressed 
to a liquid crystal device, for example, to 
realize the De Dis play-off function in a 
liquid crystal display etc. 
[0028] 

[Example] Hereafter, the example of this 
invention is explained based on a 
drawing. 

[0029] (The 1st example) 
1. The explanatory vie w _J[ of a whole 
configuration is a block diagram showing 
the whole liquid crystal display system 
configuration concerning the 1st example. 
This example contains a control section 
(system side) ], the signal driver 2, the 
scan driver 3, a liquid crystal panel 4, the 
current supply section 5, and two or more 
potential transducers 6. A control section 
1 outputs a control signal, signal data, 
and scan data to the signal driver 2 and 
the scan driver 3 here. The signal driver 2 
outputs driver voltage 10 to the signal 
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electrode of a liquid crystal panel 4 based 
on the control signal and signal data from 
a control section 1. The scan driver 3 
outputs driver voltage 11 to the scan 
electrode of a liquid crystal panel A based 
on the control signal and scan data from a 
control section 1. A liquid crystal panel 4 
has two or more signal electrodes, the 
scan electrode which intersects this, and 
the liquid crystal device arranged to a 
crossover field! and performs a display 
action by the drive of the signal driver 2 
and the scan driver 3. The current supply 
section 5 generates the supply voltage 
group supplied to the signal driver 2 and 
the scan driver 3 based on the electrical 
potential difference VLCD used as the 
criteria of the liquid crystal driver voltage 
generation supplied from a control 
section 1. The potential transducer 6 
changes the potential level of the control 
signal from a control section 1, signal 
data, and scan data including the 
capacity-coupling capacitor (capacitor) 12 
and DC level transfer section 58. 
[0030] FR signal for performing the 
DOFF signal for performing the De Dis 
play-off of a liquid crystal panel from a 
control section 1 to the signal driver 2 
and the alternating current drive of 
liquid crystal, LP signal which is a latch 
pulse, tX signal which is a data transfer 
clock, the DXm signal which is a 2-bit 
data signal, and ST signal which is a 
sampling start signal are outputted. In 
this case, in this example, ground 
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potential GND of a control section 1 and 
the logic potential VD are not supplied to 
the signal driver 2. That is, the reference 
potential (GND in a control section 1, 
VSl in the signal driver 2) which is in a 
low voltage side most, and logic potential 
(VD in a control section 1, VD1 in the 
signal driver 2) are not communalizcd by 
the control section 1 and the signal driver 
2. 

[00311 Tb the scan driver 3, a DOFF 
signal, FR signal, tY signal that is a data 
transfer clock, and the DYnxn signal 
which is scan data of 2 bit x2 line are 
outputted from a control section 1. 
Moreover, in this example, ground 
potential GND of a control section 1 and 
the logic potential VD are supplied to the 
scan driver 3. That is, the reference 
potential GND which is in a low voltage 
side most, and the logic potential VD are 
communalized by the control section 1 
and the scan driver 3. 
[0032] VLCD used as the criteria of 
generation of liquid crystal driver voltage 
is inputted into the current supply 
section 5. And to the signal driver 2, the 
supply voltage group of Vll, VCl (= VC), 
V12, VDl, and VSl is supplied, and the 
supply voltage group of VlO, VC2 (= VC), 
and V15 is supplied to the scan driver 3. 
[00S3J 2. An example of the configuration 
of the current supply section 5 is shown 
in the explanatory view 2 of the current 
supply section, and the relation of the 
potential of the supply voltage groups VD 
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and GND supplied to drntwingJJ from the 
supply voltage groups Vll, VC> V12, VD1, 
VS1, V10, VC, and V15 and control 
section 1 which arc supplied from this 
current supply section 5 is shown in it. 
The current supply section 5 contains the 
variable resistance 70 for supply voltage 
regulation, the voltage division section 90 
which generates two or more electrical 
potential differences required for two or 
more line coincidence selection drive 
technique by the resistance 71, 72, 73, 74, 
and 75 by which series connection was 
carried out, and the operational 
amplifiers 76. 77, 78, 79, and 80 of the 
voltage follower connection which carries 
out impedance conversion of the electrical 
potential difference generated by the 
division terminal of the voltage division 
section 90. Here, the P type operational 
amplifiers 76 and 77 are connected to V10 
(-VDDH) and Vll, PN change mold 
operational amplifiers 78 and 79 are 
connected to VC and VDl, and the N type 
operational amplifier 80 is connected to 
V12 (=VSD. With the P type operational 
amplifiers 76 and 77, as shown in 
drawing 4 (A), the output 210 of the 
differential section 206 is inputted into 
the P type drive transistor 204 in a 
mechanical component 200 here. On the 
other hand, in the N type operational 
amplifier 80, as shown in drawing d (B), 
the output 210 of the differential section 
206 is inputted into the N type drive 
transistor 212 in a mechanical component 
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» 201. About the supply voltage (supply 

L, voltage with a negative dominant load) 

1 from which the polarity of the amount of 

s charges which needs to he moved to an 
operational amplifier from a liquid 

a crystal device into one frame serves as 

i negative, impedance conversion is 

) performed by the P type operational 

1 amplifier. Moreover, about the supply 

r voltage (supply voltage with a forward 

s dominant load) from which the polarity of 

, the amount of charges which needs to be 

$ moved to an operational amplifier from a 

I liquid crystal device into one frame 

» serves as forward, impedance conversion 

* is performed by the N type operational 

L amplifier. Moreover, about supply voltage 

i with a dominant loud with equivalent 

i positive/negative, impedance conversion 

I is performed by PN change mold 

) operational amplifier. Thus, the power 

l consumption consumed with an 

! operational amplifier can be stopped low, 

! without lowering the quality of a liquid 

i crystal display by changing the class of 

[ operational amplifier which performs 

l impedance conversion for every supply 

i voltage. 

> [0034] Now, there is a problem of the 
l variation in the property which considers 
i fluctuation of a manufacture process etc. 
L as a cause in the semiconductor device 

which constitutes a liquid crystal device 

t or a signal driver. For this reason, after 

> assembling a liquid crystal display 
; system at works etc., the tuning which 
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makes the optimal driver voltage to d 
liquid crystal device is needed. Moreover, 
in order to realize contrast adjustment in 
a liquid crystal display, it is necessary to 
adjust driver voltage. So, in this example, 
the value of the supply voltage of V10 and 
Vll grade is adjusted by adjusting the 
resistance of variable resistance 70, and 
this is adjusting the driver voltage to a 
liquid crystal device. According to the 
technique of adjusting the resistance of 
variable resistance 70, driver voltage can 
be adjusted, keeping exact the division 
ratio in the voltage division section 90. 
(0035) Moreover; for example, variable 
resistance 70 can also consist of 
connecting resistance RI-R4, a switch Si 
■ S4, as shown in draw ingjS . If it does in 
this way, the resistance of variable 
resistance 70 can be adjusted by 
controlling an adjustment signal by 
external CPU etc. and turning on and off 
a switch Si - S4. Thereby, contrast 
adjustment of a liquid crystal display also 
becomes possible. Moreover, it is also 
possible to form the voltage adjustment 
section 300 of a configuration of to be 
shown, for example in d rawing G , and to 
adjust supply voltage by this voltage 
adjustment section 300 by adjusting the 
electrical potential difference of VDDH 
used as the criteria of liquid crystal 
driver voltage generation. This voltage 
adjustment section 300 contains an 
operational amplifier 302, resistance 304 
and 306, the source 308 of reference 
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i voltage, a constant current source 310, 
; and the switch section 312. According to 
i this configuration, the pin ccnter;large 
> value of voltage adjustment is decided 
, with resistance R10 and Rll and 
I reference voltage Vref, and the voltage 
s adjustment centering on the 
L above-mentioned pin center F largc value 
i becomes possible by slushing constant 
i current to resistance 306 using the switch 
f section 312 and a constant current source 
l 310. 

l [0036] In addition, resistance 71-75 
grades can also constitute a drain field 
and a gate electrode using the shorting 
: transistor: 

[0037] Next, the potential relation of 
supply voltage is explained using 
drawi ng j . In this example, since the 
drive technique which chooses two or 
more lines as coincidence is adopted, the 
power range B 1 needed for a signal driver 
can be narrowed. For this reason, as 
shown in dr awing 3 , the power range Bl 
of a signal driver is narrower than 
power-range B-2 of a scan driver. 
Moreover, in this example, current supply 
is performed so that main 
electrical-potenlaal-difFerencc VC1= 
(V11+V12) / 2 of the 
electrical-potcntial'difEerence range Bl, 
and main electrical-potcnidal-differenoe 
VC2= (V10+VI5) / 2 of 
electrical-potential-difference range B-2 
may become equal. This is realized by 
generating main 



ac: 5:09AM, 4/26/2005 

05- 4-26; 5:30PM;#i«*SSfl8Wffi 



OLI FF 



; 5397-0893 



# 31/ 60 



electrical-potential-difFerencc 
VOVCl=VC2 based on the division 
electrical potential difference generated 
by one division terminal 69, as shown in 
drawing 2 . Furthermore, in this example, 
the logic supply voltage VD and the fixed 
potential GND by the side of low voltage 
are common to a control section 1 and the 
scan driver 3. On the other hand, the 
fixed potential by the side of VD 1 and low 
voltage serves as VS1 (= V12), and the 
logic supply voltage of the signal driver 2 
does not serve as VD of a control section 1, 
and GND in common. That is, in this 
example, the logic supply voltage VDl of 
a signal driver is set up in a power range 
Bl apart from VD. Specifically, this is 
realized by generating VDl based on the 
division electrical potential difference 
generated by the division terminal 68 of 
the voltage division section 90 of drawing 
2. 

[0038] Having considered as the 
power-source configuration as shown in 
drawing 3 by this example is based on the 
following reasons. First, it was referred to 
as main electrical -potential-difference 
VC1=VC2 for making it easy to design by 
making into the symmetry the property 
of the PMOS transistor which outputs 
Vll, and the property of the NMOS 
transistor which outputs Vl2. Moreover, 
it is for falling with the standup wave of a 
driver output, making a wave into the 
symmetry mostly, and lessening the dc 
component which becomes harmful on a 
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liquid crystal drive. When referred to as 
i VCl=VC2, it can also be made relation as 
1 shows the potential of supply voltage to 
\ drawi ng 7 . In this case, it is set to 
z, VC1=VC2=GND and the polarity of Vll 
I and V12 differs from the polarity of VlO 
s and V15. However, if it is the 
} power source configuration shown in 
3 drawing 7 , the current supply section of 
r a simple configuration as shown in 
; generating a supply voltage group at 
I draTTing % (or drawing f? , dra wing 6 ) is 
L, not employable. Moreover, although 
i supply voltage has been adjusted by the 
f simple technique of adjusting the 

> resistance of variable resistance 70 in the 
i power source configuration of drawing 3 , 
; keeping a division ratio exact, the 
; powersource configuration of drawing 7 
I cannot adjust supply voltage by such 
: simple technique. This is because all the 

supply voltage groups supplied to the 

> signal driver 2 and the scan driver 3 are 
i like-pole nature in drawing 3 . That is, if 

all supply voltage groups are like-pole 

> nature, the supply voltage group VlO and 
Vll grade can be obtained only by 
carrying out voltage d i vi sion of the 
reference potential VLGD by the side of 

i high potential, and the fixed potential 
GND by the side of low voltage, as shown 
in drawing 2 . Moreover, the level of these 
VlO and Vll grade can be adjusted only 
by adjusting variable resistance 70, 
keeping a division ratio exact. However, 
in drawing 7 , since the supply voltage oF 
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Straight polarity and the supply voltage 
of negative polarity must be generated 
independently, the thing of straight 
polarity and the thing of negative 
polarity are independently needed as a 
reference potential equivalent to VLCD of 
drawing 2 » Moreover, voltage adjustment 
must also prepare separately the variable 
resistance for straight polarity aides, and 
the variable resistance by the side of 
negative polarity, ar»d must perform 
voltage adjustment independently by the 
straight polarity and negative polarity 
side. However, the situation where a 
property may vary by fluctuation of a 
manufacture process etc. and the division 
ratio by the side of straight polarity and 
the division ratio by the side of negative 
polarity are not kept the same by this 
variation produces variable resistance 
and the resistance for voltage division. 
This leads to degradation of tho display 
quality of liquid crystal. In this example, 
since all supply voltage groups serve as 
like-polo nature, it is hard to produce 
such a situation. 

[0039] Moreover, having not set the logic 
power-source potential VD1 of a signal 
driver and fixed potential VS 1 by the 
side of low voltage to VD and GND in 
common by this example is based on the 
following reasons. That is, when fixed 
potential by the side of VD and low 
voltage is set to GND, as the logic 
power source potential of a signal driver 
is shown in below-mentioned drawing 15 , 
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it will become larger than the case where 
the power range of a signal driver is 
drawing 3 . That a power range becomes 
large means that a signal driver must be 
manufactured in the process of high 
pressure-proofing, and the situation of 
increasc'izing of a chip area and a raise 
in cost arises. At this example, one was 
set up in VDBl and such a situation is 
prevented by separating the fixed 
potential VS 1 by the side of low voltage 
with GND. 

[0040] Now, the interface of the control 
signal between a control section 1 and the 
signal driver 2, signal data, and scan 
data poses a problem in this case. It is 
because the logical circuit in the signal 
driver 2 which is a sink side operates in 
[ electrical-potcntial-difEerence } 
VSl-VDl although a signal is sent in the 
electrical-potcntial-differenee range of 
GND-VD from a control section 1. So, in 
this example, the potential transducer 6 
as shown in drawing \ was formed, and 
this problem is solved. In drawing 3 (A), 
an example of the configuration of this 
potential transducer 6 is shown, and the 
electrical-potential-difikrcnce wave Form 
chart for explaining that actuation is 
shown in drawing 8 (B) at it In the 
potential transducer 6, DC level transfer 
section 58 includes inverters 320, 322, 
and 324 and resistance 326 including the 
capacitor (capacitor) 12 of capacity 
coupling, and DC level transfer section 58. 
The dc component of an input signal A is 
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cut in a capacitor 1 2. For example, 
considering the case where Signal A 
starts like d rawing „J8» CB), 
electrical-poteintial-difFerence difference 
VA=VD-GND is transmitted to an 
inverter 320. Then, the output C of an 
inverter 320 falls, the output D of an 
inverter 324 starts and this output D 
returns to the input of an inverter 320 
through resistance 326. The drive 
capacity of an inverter 324 is set up 
smaller than an inverter 320, and a latch 
circuit is constituted by inverters 320 and 
324 and resistance 326. This is because 
only the alternating current component 
(electrical-potcntial'dinTerence difference 
VA) of Signal A is told through a capacitor 
12, so it is necessary to hold the electrical 
potential difference which added this VA 
to VSL The signal B which carries out 
the amplitude by the above in [ as shown 
in drawing fi (B) ) VSl-VDl is acquired, 
and the signal E which buffered Signal B 
with the inverter 322 is acquired. 
[0041] It is the point which VD1 is 
supplied from the 

electrical "potential-difference feed zone 5 
to VD being supplied from a control 
section 1 and a fixed electrical potential 
difference always becoming a problem 
here, and is changed by adjustment of 
variable resistance 70. For example, in 1 / 
240 duty drives which are generally used 
with the large-sized liquid crystal panel, 
electacal-potcntial'diflerence range B-2 
shown in drawing 3 is set to about 25 V. 



The range of the voltage adjustment in 
tbis case is about 3V. Therefore, when 3V 
grade change of the electrical potential 
difference is carried out by the voltage 
adjustment by variable resistance 70, the 
logic supply voltage VD1 of the signal 
driver 2 carries out 3V / 25V=0.6V grade 
change. Then, between VDl and VD, an 
about I 0.6V ] 

electrical-potential-difference difference 
arises. Thus, even if an 
elcctrical-potentialdifferencc difference 
arises in VDl and VD, a direct current 
does not flow between a control section 1 
and the signal driver 2 by existence of a 
capacitor 12. moreover, the electrical 
potential difference of the control signal 
from a control section 1, signal data* and 
scan data - the effect of the 
above-mentioned voltage adjustment - 
VDl - 0.6 - even if it becomes low about 
V, the electrical'potential-differcnce 
difference is lower than the threshold 
electrical potential difference (about 
0.7V) of the MOS transistor which 
constitutes the inverter formed in the 
input terminal of the signal driver 2. 
Therefore, while fully being able to 
transmit a signal, in the inverter formed 
in an input terminal, the penetration 
current which flows from VDl to VSl is 
not generated, either. 
[0042] As mentioned above, according to 
this example, when the range of the 
supply voltage given to a scan driver and 
a signal driver like two or more line 
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coincidence selection drive technique 
differs, the optimal current supply 
technique can be offered. Moreover, even 
when the range of supply voltage differs 
in this way, it becomes possible to adjust 
the driver voltage given to a liquid crystal 
device to arbitration using the current 
supply section 5 of a simple configuration. 
[0043] 3. An example of the configuration 
of the scan driver 3 of this example which 
used two or more line coincidence 
selection drive technique is shown in the 
explanatory view 9 of a scan driver. This 
scan driver 3 contains the shift register 
section 36, a combinational circuit 
(driving signal decision circuit) 37, the 
level-shifter section 38, and the 
electrical -potential -difference selector 
section 39. Based on FR from a control 
section 1, DOFF, tY, and a DYnm signal, 
this scan driver 3 chooses either of the 
supply voltage VC, VI 0, and V15 from 
the current supply section 6, and obtains 
the output 35 as shown in drawing 10 (A). 
Here, the shift register section 36 is the 
shift register of the 4-bit parallel 
connected type constituted by the d"type 
flip-flop (hereafter referred to as DFF), 
and has the function to transmit the data 
which became a group by 2 bits to 4 
output coincidence. A combinational 
circuit 37 generates the control signal for 
obtaining the driver output 35 shown in 
drawing 10 (A) in response to the output 
of the shift register section 36, FB, and a 
DOFF signal. This control signal is told to 
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? the electncal-potential-dificrcnce selector 
7 section 39 through the level-shifter 
l section 38. And the 

3 electrical-potential'difierence selector 
t section 39 chooses one supply voltage 
1 from three supply voltage groups VC» V10, 
t and V15 based on this control signal, and, 
u thereby, a driver output 35 is generated, 
l [00441 The high order bit DY12 of the 
i scan data of 2 bit x2 line transmitted 
i from the control section 1 is latched to 
i DFF20 in falling of the data transfer 
j clock tY, and the output of DFF20 is 
: inputted into DFF of the shift register 
t section of the next step which the 2-bit 
! right does not illustrate. Similarly, the 
t lower bit DY11 of scan data is latched to 
r DFF21 in falling of the data transfer 
I clock tY, and the output of DFF21 is 
inputted into DFF of the shift register 
section of the next step. Thus, with 
t constituting, as shown in the tuning 
\ chart of dra.wngJl (A), the scan data DY 
of 2 bit x2 line can be transmitted to the 
shift register section 

[ (36Ql->36Q2->36Q3) of the next step one 
by one. The combinational circuit 37 
contains EX-OR22, EXNOR23, an 
inverter 24, and NAND25 and NOR 26 
and 27, a DOFF signal is inputted into 
NAND25 and FR signal is inputted into 
EX-NOR23. 

[00451 The level shifters 28, 29 r and 30 
contained in the level-shifter section 38 
have the function to change into VI 0-V15 
the voltage level of the control signal 
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inputted from a combinational circuit 37 
from VD-V15 <GND). In this case, since 
the electrical-potential-difference 
difference of V10-V15 differs from the 
electrical-potential-riifference difference 
of VD-V15 greatly (refer to drawing 3 ), 
the level shifter of a configuration as 
shown in drawing 12 (A) is adopted. 
[0046] The electrical -potential-difference 
selector section 39 contains the N 
channel transistors 31 and 33 and the P 
channel transistors 32 and 34. And N 
channel transistor 31 is driven with the 
normal rotation output of a level shifter 
29, and chooses V15 level, and the P 
channel transistor 32 is driven with the 
reversal output of a level shifter 30, and 
chooses V10 level. Moreover, N channel 
transistor 33 is driven with the normal 
rotation output or a level shifter 28, and 
chooses VC level, and the P channel 
transistor 34 is driven with the reversal 
output of a level shifter 28, and chooses 
VC level. 

[0047] Now, in this example, as shown in 
drawing 10 (A), at the time of lower bit 
DYnl=H and high-order-bit DYn2=L, 
V10 is chosen by FR=L and VI 5 is chosen 
by FR-H. VI 5 is an electrical potential 
difference which is in VlO and a 
symmetrical location focusing on VC as 
shown in drawing 3 . Moreover, at the 
time of DYnl=L and DYn2=H, VI 5 is 
chosen by FR-L, and if it is FR=H, VlO is 
chosen. On the other hand, VC is chosen 
regardless of PR signal at the time of 
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1 DYn1=L, DYn2=L and DYnl=H, and 
? DYn2=H. In this example, the 
i alternating current drive which made VC 
? the main electrical potential difference as 

* mentioned above is realized. Moreover, in 
this example, as shown in drawi n g 10 (A), 

5 a driver output 35 is compulsorily set to 
VC level regardless of [ in DOFP=L 1 FR, 
> DYnl, and DYn2 signal. This is because 
r the output of NAND25 is compulsorily set 

* to H when it comes to DOFF=L, the input 
F of level shifters 28, 29, and 30 is 
\ respectively set to H, L, and L by this, 
r transistors 33 and 34 are chosen and 
' transistors 31 and 32 are un-choosing. 
\ Thereby, the De Dis play-off function of a 

liquid crystal display system is realized 
so that it may mention later. 
[0048] 4. An example of the configuration 
of the signal driver 2 of this example 
which uses two or more line coincidence 
Selection drive technique is shown in the 
eyplfrnqtPry viftW 13 of a signal driver. 
This signal driver 2 contains the shift 
register section 59, the data register 
section 60, the data latch section 61, a 
combinational circuit 62, the level-shifter 
section 63, and the 

electrical-potential-difference selector 
section 67. Based on FR from a control 
section 1. DOFF, LP, DX and ST, and tX 
signal, this signal driver 2 chooses either 
of the supply voltage VC, Vll, and VI 2 
from the current supply section 5, and 
obtains the output 57 as shown in 
drawing 10 (&). Here, the shift register 
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section 59 consists of carrying out 
cascade connection of the DFF, and has 
the function to generate a sampling 
signal* The data register section 60 
samples the signal data DX to DFF with 
the sampling signal generated in the shift 
register section 59. The data latch section 
61 latches the data sampled by the data 
register section 60 based on LP signal A 
combinational circuit 62 generates the 
control signal for obtaining the driver 
output 57 shown in dramn g 10 (B) in 
response to tho output of the data latch 
section 61, FR, and a DOFF signal This 
control signal is told to the 
electricaI*potential-dif&rence selector 
section 67 through the level "shifter 
section 63. And the 

electrical-potenti&l-difTercncc selector 
section 67 chooses one supply voltage 
from the supply voltage groups VC, Vll, 
and V12 based on this control signal, and, 
thereby, a driver output 57 is generated, 
10049] The level conversion of all the 
control signals and signal data which 
were transmitted from the control section 
1 is carried out to VDl VSl by the 
capacity-coupling capacitor 12 and DC 
level transfer section 58 from VD-GND, 
and they are inputted in a signal driver. 
Sampling start signal ST is sampled by 
DFF40 in the standup of the data 
transfer clock tX, and the output of 
DFF40 is inputted into DFF of the next 
step. Thus, as shown in the timing chart 
Of drawing 11 OB) with constituting, ST 
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signal is transmitted to DFF of the next 
step one by one. Q output of DFF40 ia 
inputted into CE terminal of DFF 41 and 
42 of the data latch section 60. And lower 
bit DX1 of signal data is sampled by 
DFF42 in the standup of Q output of 
DFF40, as shown in d rawing 11 (B). 
High-order-hit DX2 is similarly sampled 
by DFF41 in the standup of Q output of 
DFF40. Then, as shown in dr awing 1111 
(B), the output of DFF 41 and 42 is 
latched to DFF 43 and 44 in the standup 
of latch pulse signal LP from a control 
section 1. The combinational circuit 62 
contains EX-NOR 45 and 47, EX-OR46, 
an inverter 48, and NAND49, NOR50 and 
OR51, a DOFF signal is inputted into 
NAND49 and FR signal is inputted into 
EX-NOR47. 

[0050] The level shifters 64, 65. and 66 
contained in the level-shifter section 63 
have the function to change into V11-V12 
the voltage level of the control signal 
inputted from a combinational circuit 62 
from VD1-V12 CVSl). In this case, since 
the electrical-potential^dififcrcnce 
difference of V11-V12 does not differ from 
the electrical-potentdal-difference 
difference of VD1'VI2 so greatly (refer to 
.dra wing 3 ), the level shifter of a 
configuration as shown in drawing 32 R> 
2 (B) is adopted. 

[0051] The electrical-potcntial-difference 
selector section 67 contains the N 
channel transistors 53 and 55 and the P 
channel transistors 54 and 56. And N 
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channel transistor 53 is driven with the 
normal rotation output of a level shifter 

65, and chooses V12 level, and the P 
channel transistor 54 is driven with the 
normal rotation output of a level shifter 

66, and chooses VII level. Moreover, N 
channel transistor 55 is driven with the 
normal rotation output of a level shifter 
64, and chooses VC level, and the P 
channel transistor 56 is driven with the 
reversal output of a level shifter 64, and 
chooses VC level. 

[0052] Now, in this example, as shown in 
drawing 10 (B), at the time of lower bit 
DX1=L and higlrordcr-bit DX2=L, Vll is 
chosen by FR=L and V12 is chosen by 
FR=H. V12 is an electrical potential 
difference which is in Vll and a 
symmetrical location focusing on VC as 
shown in drawing 3 . Moreover, at the 
time of DX1=L and DX2=H, V12 is chosen 
by FR=L, and if it is Fft=H, Vll is chosen. 
On the other hand, VC is chosen 
regardless of FR signal at the time of 
DX1=H, DX2=L and DX1=H, and DX2=H. 
In this example, the alternating current 
drive which made VC the main electrical 
potential difference as mentioned above 
is realized. Moreover, in this example, as 
shown in dra wing 10 (B), a driver output 
57 is compulsorily set to VC level 
regardless of [ in DOFF=L ] FR, DXl, and 
DX2 signal. This is because the output of 
NAND49 is compulsorily set to H when it 
comes to DOFF=L, the input of level 
shifters 64, 65, and 66 Ls respectively set 
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2 to H» L, and H by this, transistors 55 and 
v 56 are chosen and transistors 53 and 54 
? are un-choosing. As mentioned above, in 

3 DOFF=L, the driver output 35 of the scan 
r driver 3 is also compulsorily set to VC 
I level Therefore, to the case of DOFF=L, 
a both the outputs 35 and 37 of the signal 
r driver 2 and the scan driver .3 serve as VC 
* level, and it becomes possible to set to "0* 
3 the electrical potential difference 
1 impressed to a liquid crystal device by 

this, consequently the De Dis play-off 

l function of a liquid crystal display system 

t can be realized. 

a [0053] in the conventional example using 

r the electricabpotential-diilerencc 

1 equalising method shown in drawing 19 , 

i GND and V5 which are the supply 

s voltage by the side of high potential (or 

? VDDH and V10) could be made in 

i agreement, and both the Do Dis play-off 
functions have been realized by setting 

i the output of a driver to GND (V5X On 

F the other hand, as shown in drawing 3 R> 

[. 3, when it is the power source 

t configuration from which the width of 

L face of the electrical-potential-differencc 

> range Bl and B-2 differs, V12 and V15 

i which are the supply voltage by the side 

t of high potential (or Vll and V10) cannot 

I be made in agreement, and the 

I conventional technique cannot be used, 

f So, at this example, when it becomes 

t DOFF=L, the De Dis playoff function Ls 

I realized by making both the outputs of a 

b driver into the main electrical potential 
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difference VC. In this case, from the first, 
VC is supply voltage used for a liquid 
crystal drive, and does not need to 
generate supply voltage new for the De 
Dis playoff functional implementation. 
[0054] Moreover; in this example, as 
shown in drawing 3 , fixed potential by 
the side of tho low voltage of a signal 
driver is set to V12 (VSl) instead of GNTX 
This is realized by changing the level of a 
control signal and signal data into 
VDVV12 (VSl) from VD-GND by the 
potential transducer 6 as mentioned 
above. And it can prevent that can also 
set substrate potential of the N channel 
transistor 53 to V12, and the substrate 
bias effectiveness (body effect) produces it 
to the N channel transistor 53 by this by 
setting fixed potential by the side of low 
voltage to V12. The property of this N 
channel transistor 53 that outputs V12 
level by the threshold electrical potential 
difference of the N channel transistor 53 
becoming high if the substrate bias 
effectiveness arises, and the property of 
the P channel transistor 54 which 
outputs VI 1 level will become less 
symmetrical. Then, it is made easy to 
prevent generating of this substrate bias 
and to design by making the property of 
transistors 53 and 54 into the symmetry 
at this example, by making fixed 
potential by the side of low voltage into 
V12 level By this, it can fall with the 
standup of a driver output, a wave can be 
mostly made into the symmetry, and the 
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dc component which becomes harmful on 

1 a liquid crystal drive can be lessened, 

0 Moreover, in this example, since VC is 
& driven with the transistors 55 and 56 

used as T mold gate configuration, it can 

s make on resistance small and can 

/ increase drive capacity. 

1 T0055] An example of other configurations 
of a signal driver is shown in drawing 14 . 

i This signal driver is a RAM built-in 

a signal driver. In a RAM built-in signal 

& driver, since it is not necessary to 

1 transmit signal data when there is no 

y display change, power consumption can 

1 be stopped low. This signal driver 

3 contains the chip enable control circuit 

t 103, a timing circuit 104, the data input 

f control circuit 105, an input register 106, 

/ the write-in register 107, the level" shifter 

J section 108, a frame memory (built-in 

I RAM) 109, the line address register 110, 

1 a combinational circuit (driving signal 

3 decision circuit) 111, a latch circuit 112, 

3 and the electrical-potential-diffcrcnce 

f selector section 113. At this signal driver; 

i the circuit arranged at the low-battery 

5 amplitude right hand side 101 operates 
3 with supply voltage VD1-V12 (VSl). In 
$ this case, since signals, such as LP and 
f FR, serve as level of the range of 
j VD-GND, they are changed into the level 
3 of VD1-V12 by the potential transducer 
a 58. Moreover, as for the signal inputted 

6 from the low-battery amplitude right 
s hand side 101, a voltage level is changed 
a by the level-shifter section 108 in order 
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that the frame memory 109 arranged at 
the high-voltage amplitude right hand 
side 102, a combinational circuit 111, and 
a latch circuit 112 may operate by supply 
voltage VC-V12. Thus, it becomes 
possible to constitute a frame memory 
109 from constituting by RAM of high 
ItEJTTAIPU (high resistance-load mold), 
since a frame memory 1 09 can be 
operated with supply voltage with a 
larger clcctzical-potential-difference 
difference than the supply voltage of the 
low-battery actuation amplitude section 
101. This becomes possible to make a chip 
area small sharply. 

[00561 (The 2nd example) Next, the 
current supply technique concerning the 
2nd example of this invention is 
explained. The example of the 
power-source configuration in the 2nd 
example is shown in drawin g 15 . All the 
fixed potentials by the side of the low 
voltage of a control section 1, the signal 
driver 2, and the scan driver 3 serve as 
GND, and it is common in drawing 15 15 . 
In this case, since the signal driver 2 will 
operate by the power range of V15-V11, 
when shown in drawing 3 » it cannot 
attain low-battery-ization of the signal 
driver 2 to like. However, in the case of 
drawing 15 , the signal driver 2 operates 
on about 2/3 electrical potential 
difference of the supply voltage of the 
scan driver 3 . For this reason , the 
semi-conductor process that a degree of 
integration is high can be used by low 
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t pressure-proofing, and it becomes 
i advantageous in cost from the scan driver 
i 3. As for the main electrical potential 
7 difference VC 1 of the 
s clcctrical-potential-difFercnce range Dl, 
f and the main electrical potential 
i difference VC 2 of the 
, electrical -potential-diflfercnce range D2, 
t also in drawing 1ft , it is equal* Therefore, 
i both the Dc Dis play-off functions are 
a realized by making the output of the 
s signal driver 2 and the scan driver 3 into 
i VC (= VC1. VC2) level Moreover, in order 
> that the logical circuit in the signal driver 
2 may operate by VD-GND in the case of 
J drawin g_15 , the potential transducer 6 as 
s shown in drawing 1 becomes unnecessary, 
t Moreover, in the current supply section 
f shown in drawing 2 , the division 
L terminal 68 and an operational amplifier 
s 79 become unnecessary, 
r [0057] (The 3rd example) The example of 
L the power-source configuration of the 
i current supply technique concerning the 
3rd example of this invention is shown in 
I drawing 16 . In the case of dra wing 3 t 
although the supply voltage of the signal 
: driver 2 and the scan driver 3 was 
I straight polarity at all, by drawing 16 , 
F V10 (GND) which is a power source by 
: the side of high potential becomes fixed 
L potential, and all supply voltage becomes 
s with negative polarity. And in the 
\ potential transducer 6, level, such as a 
f control signal, is changed into VDl 
(Vll)-VSl from VD (GND)-VSS. 
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Moreover, in the current supply section 5, 
a high potential side serves as GND 
potential, a low voltage side serves as 
VLCD, and variable resistance 70 is 
connected to VLCD by the side of low 
voltage. Moreover, the logic supply 
voltage VS 1 is formed in the 
electrical-potential diffbrcncc range El 
(it is good even if as common like drawing 
IgasVSS). 

[0058] In addition, when making VD into 
fixed potential (GND) as mentioned 
above and making: supply voltage of the 
signal driver 2 and the scan driver 3 into 
negative polarity, a high potential side 
serves as fixed potential, therefore a 
driver will be constituted from a signal 
driver and a scan driver by the 
semiconductor device of P substrate. 
[0059] (The 4th example) The example of 
the power-source configuration of the 
current supply technique concerning the 
4th example of this invention is shown in 
drawing 17 . Tn drawi ng 17 , all the 
supply voltage of a signal driver and a 
scan driver serves as straight polarity 
like drawing 3 . However, in order that it 
may he constituted by the semiconductor 
device of P substrate in order that a 
signal driver may make fixed potential 
the power source Vll (VDl) by the side of 
high potential, and a scan driver may 
make fixed potential the power source 
V15 (GND) by the side of low voltage, it 
will be constituted from the 4th example 
by tho semiconductor device of N 
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substrate. Thus, this invention can be 

) applied satisfactory, even when the 

s polarities of the substrate of the 

s semiconductor device which constitutes a 

j signal driver and a scan driver differ. 

f Therefore, contrary to drawing 17 t also 

; when the semiconductor device of N 

L substrate constitutes a signal driver and 

I the semiconductor device of P substrate 
constitutes a scan driver, this invention 

> can be applied. 

I 10060] (The 5th example) The example of 

i the power-source configuration of the 

) current supply technique concerning the 

s 5th example of this invention is shown in 

i dr awing 18 . Drawing 18 is the example 

1 of the power-source configuration in the 

i case of driving four lines to coincidence. 

In two or more line coincidence selection 

f drive technique, when the number of 

i coincidence selections is made into h, the 

j supply voltage of level is needed for a 

i signal driver (h+I). In drawin g 18 , the 

* supply voltage of 5 level of Vll, V12, VC, 
l V13, and V14 is needed for a four-line 
r coincidence drive. Moreover, the supply 
; voltage of 3 level of VlO, VC, and V15 is 
: needed &r a scan driver. Thus, also when 
l the numbers of Rhine chosen as 
I coincidence differ, naturally this 
F invention can be applied. And if the 
r number of Rhine chosen as coincidence is 

• increased, it can become possible to 
; lessen the electrical-potential-difference 
i difference of the supply voltage of a signal 
f driver and a scan driver, a driver can be 
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manufactured in the process of low 
pressure-proofing, and small arca-ization 
of a chip can be attained. 
[0061] In addition, in three-line 
coincidence selection, the supply voltage 
of a signal driver is set to Vll, V12, V13, 
and V14. Therefore, only in the case of 
the De Dis playoff, in this invention, 
supply voltage VC will be used in this 
case. Moreover, what is necessary id to 
increase the 
clectrical'potential'difibrcncc number of 
partitions of the current supply section, 
and just to increase the number of the 
operational amplifier connected to a 
division terminal and this in this case, 
although needed supply voltage level also 
increases when the number of 
coincidence selection Rhine increases. 
L0062] In addition, this invention is not 
limited to the above-mentioned example, 
and deformation implementation various 
by within the limits of the summary of 
this invention is possible for it. 
[0063] For example, although the 
above* mentioned example described the 
case where a liquid crystal drive was 
performed by two or more line 
coincidence selection drive technique, 
this invention is not limited to this drive 
technique, and when the liquid crystal 
driver voltages of a signal driver and a 
scan driver differ, it can he applied widely. 
[0064] Moreover, although this example 
explained the case where a signal driver 
had a narrow power range and had a 
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/ power range with a large scan driver, this 
l invention can be applied even when 

[ this 1 reverse. 
J [0065] Moreover, the configuration of a 
a supply voltage supply means (current 
supply section) is not restricted to what 
E was explained by this example, cither, 
, but can adopt this and equal various 
s configurations. For example, a means to 

> adjust an electrical potential difference is 

> not restricted to the variable resistance 
f explained in the abovementioned 

> example. 

> [0066] Moreover, it can be set not only as 
l the location of VDl and VSl which were 
, explained by this example but as various 

> locations also about the location of logic 
f supply voltage, in this case, the locations 

of the division terminal which takes out 
such logic supply voltage will also differ. 
[0067] Moreover, a potential conversion 
i means is not restricted to the 
" configuration explained by this example, 
either, and can adopt this and equal 
various configurations. 
[0068] 

[Effect of the Invention] As stated above, 
according to this invention, the 
adjustment means of a simple 
configuration can adjust each 
electrical-potential "difference value of a 
supply voltage group, and this leads to 
r . reduction of components mark, and 
improvement in dependability. And the 
voltage ratio of this invention ****** 
supply voltage can be kept exact also in 
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this case. Thus, this invention serves as 
the optimal current supply technique for 
example, for two or more line coincidence 
selection drive technique. 
[0069] Moreover, according to this 
invention, with a very simple 
configuration, the 1st and 2nd supply 
voltage group can be generated, and the 
1st and 2nd main electrical potential 
difference can be made the same. 
[00701 Moreover; according to this 
invention, the 
electxical-potential-diflfcrcncc value of the 
1st and 2nd supply voltage group can be 
adjusted only by adjusting the value of 
the reference potential for liquid crystal 
driver voltage generation. Thereby; after 
assembling a system at works etc., the 
driver voltage to a liquid crystal device 
can be optimized, or contrast adjustment 
in a liquid crystal display can be 
performed. In addition, as the adjustment 
technique in this case, variable resistance 
is used or the technique using the voltage 
adjustment section which consists of 
operational amplifiers etc. can be 
considered, for example. 
[0071] Moreover, according to this 
invention, since logic supply voltage is set 
up in the 1st power range, width of face of 
the supply voltage of one driver of 
operation can be narrowed. Thereby, the 
process of low pressure-proofing can be 
adopted as a manufacture process of one 
driver, and formation of small area of a 
chip and low conization can be attained. 
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s [00721 Moreover, according to this 

r invention, since the fixed potential power 

3 source of one driver and the fixed 
potential power source of the driver of 

b another side are separated, width of face 

a of the supply voltage of one driver of 

V operation can be narrowed. Thereby, the 

2 process of low pressure-proofing can be 

1 adopted as a manufacture process of one 
driver, and formation of small area of a 

s chip and low cost-ization can be attained. 

2 [0073] Moreover, according to this 
a invention, it becomes possible to transmit 

3 a control signal etc. normally to one 
f driver. 

1 [0074] Moreover, according to this 

r invention, conversion of potential level 

: becomes easy by using a 

5 capacity-coupling capacitor, 

b [0075] Moreover, since according to this 

s invention the De Dis play-off function is 

I realized using the 1st and 2nd main 

; electrical potential difference which 

? always serves as the same value also 

f when adjustment etc. carries out the 

i electrical"potcntial'di£Eerence value of a 
supply voltage group, the need of newly 

s because of implementation of this 

t function generating an electrical 

f potential difference is lost, 

f [0076] 



[Translation doncj 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1 1 It is the block diagram 
showing the whole liquid crystal display 
system configuration concerning the 1st 
example. 

[Drawing 2J It is an example of the 
configuration of the current supply 
section. 

fDrawi ng 31 It is drawing showing the 
potential relation of the supply voltage 
group used in the 1st example. 
IDrawing 41 Drawing 4 (A) and (B) arc 
examples of the configuration of a P type 
operational amplifier and an N type 
operational amplifier. 
[Drawing 5] They are other examples of 
the configuration of the current supply 
Section. 

[Drawing 61 They are other examples of 
the configuration of the current supply 
section. 

[Drawing 7J It is drawing showing the 
potential relation of the supply voltage 
group at the time of setting main 
potential to GND. 

[Drawing ft] Drawing 8 (A) is an example 
of the configuration of a potential 
transducer, and drawing 8 (B) is an 
elec trical-p otential- difference wave form 
chart for explaining the actuation. 
[Draw ing 9] It is drawing showing an 
example of the configuration of a scan 
driver, 

[Drawing 10] Drawing 10 (A) is drawing 



showing the relation between the control 
signal and data signal in a scan driver, 
and a driver output, and is drawing 
showing the relation between a control 
signal and a data signal, and a driver 
output, [ in / in drawi n g 10 CB) / a signal 
driver 1 

LT^wfag Ijj Drawing U (A) and (B) are 
the timing charts for explaining actuation 
of a scan driver and a signal driven 
rD rawing 121 Drawing 12 (A) and (B) are 
drawings showing an example of the 
configuration of a level shifter. 
[Drawing 13l It is drawing showing an 
example of the configuration of a signal 
driver. 

[Drawing 1 4l It is drawing showing other 
examples of the configuration of a signal 
driver. 

[Drawing 151 It is drawing showing the 

potential relation of the supply voltage 

group in the 2nd example. 

[Drawing 16l It is drawing showing the 

potential relation of the supply voltage 

group in the 3rd example. 

[Drawing 171 It is drawing showing the 

potential relation of the supply voltage 

group in the 4th example. 

[Drawing 181 It is drawing showing the 

potential relation of the supply voltage 

group in the 5th example. 

(Drawing 191 It is drawing showing the 

potential relation of the supply voltage 

group at the time of using the 

conventional 

clcctrical70tential~difFeren.ce equalizing 
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methotL 

[Description of Notations] 



[Translation done] 



1 Control Section 

2 Signal Driver 

3 Scan Driver 

4 Liquid Crystal Panel 

5 Current Supply Section 

6 Potential Transducer 

10 Output of Signal Driver 

11 Output of Scan Driver 

12 Capacitor (Capacitor) 
20, 21, 40, 41 42, 43, 44DFF 
22 46 EX-OR 

23, 45, 47 EX-NOR 

24, 4S, 52 Inverter 
25 49 NAND 

26, 27, 60, 51 NOR 
28, 29, 30 Level shifter 

31, 33, 53, 55 N channel transistor 

32, 34, 54, 56 P channel transistor 

35 57 Output terminal 

36 59 Shift register section 

37 62 Combinational circuit 

38 Levcl-Shiftcr Section 

39 67 Electricabpotential-difierence 
selector section 

58 DC Level Transfer Section 

60 Data Register Section 

61 Data Latch Section 
70 Variable Resistance 

71, 72, 73, 74, 75 Resistance 

76 77 P type operational amplifier 

78 79 PN change mold operational 

amplifier 

80 N lype Operational Amplifier 
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1 Ott, JBMR2 0 l^ONiS^® h 2 1 2 

ti^ 0 ftfc, i vw- Art tete^-t ^^-7- *»fe*-^r 

S«^t?^ix^o wOiSlc-fffcN ^>^^lft€rtf? 
[0 0 3 4] «*#T\ *SV*tt, «lj-K?^/< 

so ^SlblM-Cll. "ei^S: 7 o ARHtft€rasS a 4 M 6^ t -e 
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[00 3 Si »f£»ffl70r±. ^SIC^ 

3 0 0&g£rJ\ wO®£B&g$*3 0 0tc*!?, KAffift 
33l!gg&3 O Ott* ^7^3 0 2. VIUE3 0 4« 3 0 
1 , JKOTEflEV r e f fcj: >0^SS^fc^^-«#2fe 

[0 0 3 61^ ££fc7 i-7S*»tt, Kf-O&tfc 

<fto"CV*6. -WMMH-Ctt, «BEttWB10?«f 

6?g£VCl« (V11 + V12) /2£, T&ESSWB 
2 0W^EVC2= (V10+V15) /2£ri<$$L 

;£<Sv >r + frSJi-: vc=vci=vc2 rici-S ^ * 

7Y'<2^PS?y*fE^?E£ttVDl. Jtf&4K4fl0fflS 
^(IVSl hV12) kteoXSSVs mwm<Dv 

Its fi#K9WV<«Q&?**saMlffiVDl* % VD£ 

iCfi, a 2 <OSJ KAMA 9 O fl3«*«»SW«l Y 6 8 \Z'Ji 

[0038] ^SMfcOT-C, 133 3 l=*r*\fc 5 fc;52KtffoK J: 



10 

C2£Lfrtf>rt, VI l 4ftt*t5PWOS 

•7 *< /<B«jflo at, ±a« 9 *» fc it* ta« 5 «« t £r* <£ 

fc&Tf&S* VC i = VC 2 «B»i:<0 
Sfit^dx-fflid 7 t/jS-J-i; 1 jfcHttfci-* Z. t i>X£ 
5. ^<D&ft\Zrl s VCl=VC2-GNDi)5:!), V 

li^viaoffifts v i o tv l G©Stta*&45t> 
»i:<Merfl=rtM"*©fclH2 (fa5irM*B5. ISS6) tt** 

to* ^Hit$:jEm^^3i:A?fe^ 
KSffiMrarcfcfcse^ ^7^tftiS«ricTrJ: v ^coj:^ 

GwD^«£E^t6fit^ aaiah-ttvi o, v 

-f^WC% iftfeWVIO, VI iwu-^^e 

tt, jEm^nK1SEi:««KoragE«Ai:j:«:i|ill^hK 
Lftl?fttfttfe&V*0iC*« R2©VLCD|Cffl^it6S 

^^Tfifi v D 1 , tt4f<3clM^>B!lAW.V S 1 £ % V 

[0 0 4 0) jfettfllffil ifeS-Ky^^ 

50 2 k<Offt<7>%mfc-%'. fo^r- ife^V-^CD^y^ 
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tt, h i K^r .t 'j 6 $rsxrtr . r^>Rggfi 

ft)Si5tLTCv^ 0 (a) mra* z<o%&&tme<o 

ffi&<D—&}&7]k£tl % mS (B) «Cf±. -tCOffiMtJfcaiH 

fltt^*-^*^ (=>*r>*>-) 12, DCU^HS 
j£ffi5 8fr*3K DC U"</cfe£ffli6 8 *M * 3 
2 0, 3 2 2* 3 2 4, tS#t3 2 6 tf« **s<U1? 

H8 (B) oj:5<cfi#Aistfcfejbafi^fr.»#*» 

^SVA=VD--GND^ 3 2 0 

»§S*t5 0 -f w<-* 3 2 4 (nmmJj&J 
320J;n^<S3Eiii , C*3D, -T 3 2 

0. 3 2 4. ffifta 2 6fCJ:9?3'^iattMfttf£*l, 
3* r.ittt, ^ir^^l 2*r^L-Ctttta-A»a!«rt 

5. Bile**, 129 e (B) !C/^i-J;)7feVS 

ivc^& 1/2 4 of**— y<H3BiwJu E 3 tc^TfB 
ttE*3Vtt£^&^efrlcK» 

(S#K^^^<20u^^^«aESfl-:VD 1 (1. 3V/2 

sv-o. 6 v&j££fliS--5, vnttvoi 
©Kfciio. 6 v&j££>?£n : Jga*4i£5« rcoi: Sicv 

ic J; OT*i &e*K^-f /<2 t»w«catt*|*^ 

VDl£9t>0. 8 VE^ttUfcoTt, *0®ce«tt 
flWrt"5MOS h^^J^OUfrvHMKEE (0. 7V 

I 0 0 4 2 ] £k l.O.fc 3 KsKSMMW.'. .tJxftCs WSrt-i 



(7) ^B3¥7-2 3 0 0 7 3 

12 

[0 0 4 3] 3. /BaEK5r-f/<©S« 
o££K?-*v<3eoe&i£« -0il3J«>j**iL*. K 

iJG^bCPKK* DOFFs IY 4 DYnmftSl:a^> 

-c. «amtt«5^&onasE«mvc, vio, vis 
S>9* 2ify >-e«Licftofc^-^«r4tt*B«K:tes 

^o. jH^b«|P|CB3 7 IS, <>7H/^ 

(A) K?<r'<ttr/j3 eSr^^fcrt^J^fS 

rtD^Jfflife-e-ii, 1/^7^3 8^ 

OTVC, VI 0. VI 5<73«f^Ci> loO^S^£E*r 

10 0 4 4] J:f3^*nfc2^y h X 2 ^-f 

^OjBE^-^Witttry KDY 1 2»i, ^-^KjK^ 
ny^ t YOifeWO-PDFK 2 Ot^^y^S^ D 
30 FF 2 0 »asAtt, 2 f f--t©BB«L3tel,>ftJftro5/7 

©TtttTy bOYl l f^^ny^tYwi 
t>T7i$»)r-DFF 2 DFF2l»«* 
h Uv?X^S50DFF^A/jSn« 0 w£> 

ftftSt^^7 (3fiQl-^36Q2->36 
«3) (rtc^-r^r t*2T'^S u tt7^**>tt'BaK3 7 
tt, EX-OR2 2, EXNOK2 3, << Z 
40 4. N AND 2 5 % NOR 2 6. 2 7k*A»f*0, D 
OFPWttMAND2 6C. FRfi^lJEX-NOR 
2 3£A*£*b£ a 

[0 0 4 5] u-<^->v^«3 8lc^«ix6uK;u>7 
£2 8, 2 9. 3 0tt» &7^t3-raiff3 7&bMj& 
fl^lMS^mK^^^W V 1 5 (C NO) ft* 
(bVl 0-V1 5 fc««Trft«ffi**rt'a. ^<D&£. 
VIO-Vt 5COSE/E^<tVD~V 1 6 0ail:Sg|M» 
<a<C«fei6 (S3«g6) s |2£ll 2 (A) {CTfi-rXStb 

60 [0 0 4 6 J TftE-fe^^£B3 9 fl, N^-y^yuh^V 



-Received at: 5:09AM, 4/26/2005 

♦< « . 05- 4-2 6 1 5 : 30PM;#i**a^ft?FSSf OLIFF 15397-0893 # 52/ 60 



13 

3 OOJfcfc/H^fCj: SffitfjSftV 1 0 f<A>&m$i 

U P*-*^*^?^.** 3 4 lis ^<^S/7^Z 
[0047] *W««-c?rJt % raio (A) 

Ktttfy hDYn 1 =11. JbftfcTy hDYn 2 
= L£>Pfr|i. FR = LlfV 1 Otm$i$*l* FR=HT' 
VI 5*S&&$*Lfc 0 vi sr*, B3K^M-i Sieve 

LTV 1 0 fcJ*»©ttBtcfc««STfc6* £ 

fr, DYnUK, DYn 2=HC0H$!4s FR»LTfV 
1 54SatK&n. FR-IIACVI Ojtf&ttSHSo - 
3!7, DY nl B L, DYn2 = L»I>DYn 1=H, O 
Yn2=H*>e*lis FR{E^leSBa«^vc^3g«S^ 

<A) &5%i'J:}lC* DOFK = L(7>^IZrJ; x KRs 
DYnl, DYn 2<E#{zmm&\Z % Kv-f'<fcW}3 5 
(ftttfHMllrvCV^/MeftjS. CljJlfis DOF F" L t 
#*£NANi>2 5 wajA^&ffl&twHiftOs eill- 

Ls Lttt^ F-7y^^3 3, 3 4»*®R$JXs N 

lei"?. «afr*-6.fc*tt, KiMttf x:f 

[0 0 4 8] 4. iB^FyJstCO&m 

K7^'<2(is H^X^SJB 9. 9 s — #US7x* 
&6 0. T 1 -*?*?^ I. Ifl^^MJS 6 2 . l> 

*K9-f'<3»4, *WBl^bwFR, DOFF, L 

p, nx. st, txe*tx<5t>r, «Mftttffi5^ 
^Tgi&tSiEVCs Vii, V i 2 »vvJ # *ta»*:K» 
L, wio (u) ta%1'J:**fflA5 7fcft*t>o-c£ 

^H'WSS 9li. DFF£*X^ 
6 2 (is *9y7*6 FR, DOKPfp 

*Mr4tft» 1 0 (B) ir.^gft* Kv>f^5 7£ 
^*/y^S8 3&4tLTm-:-* w^asa 7*cS;tf>*L 



(8) ^#7-2 3007 3 

14 

5« *lt* «s*^^*67tt, comvswks 

oVTtffifcl&Eflf.VCs VI Is V i 2£>*tf»b loc7> 

[004 9] Mfipg i <t «i *sas*Lfc^r ©MflPtt && 

ft-i£»5 8 Hi 0 VD-GNDA^VD 1 - VS X |!L ^ 
10 t,ki*!)"eDFF4 0SC*^7 r y>'^**V» DFF4 0 

ort3^tt^wnFF{cA^*ix6o £©J:3lcttflW 
a = fc*e, teiii (B) o^s^rai^t-jcotc, 

STfe^»R^2fe^:^DFF^fe^ac^5 0 DFF4 0 
©QBAttiFW? * 6 OODF F 4 1 . 4 2WC 

DXltts ISSI11 (B) I^Ti?!^ D F F 4 0 WQ 
Hlft0£feJ.:Af 9 F F 4 2 fc*^ V^**v6 0 
E«Rlr..kffctf3/ hDX2«C. DFF4 0«QW^OiL*> 
Jl#9^DFF4 ll^VT'S^StLS. ^Offis IS) 

20 l i (B) «r.^f.t$fc\ (Haitti^&09?^^/ux 

fi^-LPOA*>.hi&«?>"e, DFF4 1, 4 2a>m^3fiD 
FK 4 3s 4 4«l9y^$tL^ B j»l^*^ias$6 2 
^ EX NOR 4 5.4 7, F.X-OK46* -f W« 
-^48, N AND 4 9 . NORSO, OR5 1fr^ 
DOFFfs^(iNAND4 FKis^ttE 
X-NOR4 7(eA^3$il5o 

^64. 6 5. 6 6(i. tt^frfcHtEIBB 2^feAj^* 
tlZ'M&MZ^-VfSJ'li U^yUfr VT> 1 -V X 2 (VS1) 

30 3&*6vi i-vi 2tz&m-tz>mm&#i-& m 

^ vn-vi 2<n$£m&k\/bi^ v i 2io©(:^ 
lis ^:iLl5if>;^<S/xt>/j;^fc* (WdftJB) , St 
2 (B) fc3WJ:ii!t*ia£»u^<^«/7^*<*Rffl**i 

[0 0 5 1 ] l6EE-feU^^$|l6 7fis N^i^kNyy 
■^^5 3, 55s rft^^>^^S4, 56 
*-LTs Nf+y^h7^^5 314s U 

6 5^jtteU!^j{cJ:!3ai!8!)i^v i 2 i^^i- 
€r®ftU Pf-+y^/vh?>^x^5 414s 
40 -/^6fi <OjEKii;>Jfc J; *J SfSli^ixV 1 I i<"<**aiJR 
ifcs N^^>*^ l»5 V^x^ 5 514, u-^yu 
>7^6 4 V>j£&&£> lw .t »H»S*iVC U-</u4:«« 
U i*f^>^ 5 6»4. u^vuv'y^e 

[0052] I2110 (b) 

^Pl^s Tf'£tr y hDXl ~L, JbttfcTv hDX2 = L 
Ol^tts FR-itVl t^ailKSit, FR = H-CVl 
2&m#lZti%. Vt 214. H3(=/*Ri-J:5lr.vcft + 

50 DXl=Ls DX2«=HC>^lis FR-L-CV1 23ft<» 
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tfi 

JR£ft, FR«H<tt)V 1 1 tfig*;****. — *\ DX 
1 =H % DX2«=LRTJ<DX 1=H, DX2-*H(Dl# 

-WBSgyr-iiiai o (b) trs%r.tv 

fc* DOKF«Ln&fr&tt, FR» DXls DX2{r 

w*U±, DOFF-L4fcfc4NAND1 9 CO 
IIi;fc#^JrtW:H4/«c!?* ^t:J:9W/W^6 
4. 6 5. 0 6©A>32SS&^TT t H4&9, 

##3^4 ft***!?*)*. »i*«>J:*l^ DOFF- 

(0 0 5 3] ^19 ^^i-^tt^fk&ftffl^fctabftijii 
(cfc^Tfct. ff^W0?&fl9[£l£-CJb£GND4 vs 
(fc^WDDHtvio) 4£-&;*-tt:5::42 5 T 

d (vs) «cl-*^4"C3t»-c#fc. -tb^Stux. m 
3 lc^«fc $ icW&mB i 4 B 2 0®Ai,ffi/j;5^M«t 

dM>»*icr*. ffi«&i»l©^®nt?fc5v i 2 4 v i 
s (fe5V^vi i^vio) 4*r— Br£-fr£>r4a*-? 

;j**lcifi<?«E v c 4*5 r 4 - W-r *7 u><< 
«fc**LTir*«. r«*#, vcfi, tti&5*3!> 

12 (vsi) tetrv^fi. c*u±* Mao.tvk:a« 

GNDHVD1-V1Z (VSI) ti^tSwf? 

tLt. ttfiffiMAHKStttvi 2 4* 

%ZtX\ N^-r*^uh9>^Jx?6 
fEttfcV 1 2&1'&££jP?&« Ctl&AONT-Y'M' 

5tNft*^h^^^ 5 30L&V>ttKTf:£SK< 

9-*** YvW*? 5 4 ©4«4A«»#T4< ft-»T U 
*rtf. *SWfi«nei±, ffi«ffl:ai^iBS«tt«:v 



(9) WORT- 7 -2 3 0 0 7 3 
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«Tlr**< LTV**. K?-f '<mjj<D*Lh 

S4^Sia$!ElS^^>>te<*5^4^-eefS<, Sfc, * 
[0 0 5 5] iUl 4|£l4, 4a&K9^^<ti!)ttO«jA«)— 

-f'<tt, ^r^-^^h^/M^SSl 0 3. ^ 

-r s io4. -7 r -?*j)&misi& 105, a^j 

^SHOB. ^l*— A**U (fljSRAM) 1 0 9, tf 

£IHB) HI, vyfSffil 1 2, ffJE^L'^ffii 
l3£&tf, £«fitfK9*'<-Mk «St£ftf«tt#ffi 
1 0 1 tefitt**tSIBBtt«R«ffiVD 1-V 1 2 (V 
20 SI) T-S&f^-S. CO**, LP, FRSpOlS**, 
VD-GNDeofSfR^l^/i^fc&fctfK Stt&3M*S 
8ia?)VDl -VI 2ttW"<rt'fcSK3jh,&. *fe % 

enttEANOkfistt i 0 2(^ig$^7^-A>^y i 
0 9 , Jflftti-fc-tirigie 111,5? sr^Ba»i l 2 li, « 

ji&te&evc-vi ^i-rsuiaMi 

T 0 l^^A^^n^fs-^rt^/uc/^^Sst 0 8(c<fc 
0fiaffiu^3fl«JB»ftft5. c^J^rflfoSi-fcr 4 
-C. 7 u-A^^e-y 1 0 9 £\ l&SLfJiflWjl l 0 l 

30 £4a*-CS*fc«u 7^i^^H0 9Wl'^ 

*4*a. ctt^.trj, ^yyBfia**ej= J j^<i'i& 

C4^KT(ig4^o 

[00 56] (?g 2 EO^tKiM) *5S9jco{g 2 ©3* 

«WK«flfc«ioaiMJfe<to*i!!tT G N O 4 ft 0 ittS 4 ftoT 
t^S. ^.w^g-, {p«K?^/<2rJcvi 5— vi i rott 
40 ««E»H-<»fM-fir4k:35c*fc», H 3 IZyjkl-i&ft 
ia^ttiR^K7^^2 0ffi*SJSEjb*Ifidh,^t\ Li^L 

nc*«€>v mi 5os^(c*jv^^, tt»KW/<2tt* 

Si 5©**t, ^E^IfflDlW^^tSeEVC t 
4, e£J£ffiWD2<o^£>taEVC2tt^9L</i;oT^ 

2 V 3i3SK7>f/*3^lH73«:^(cVC («VC1 V vc 
50 2> ^^>41-6w4-tf^dn5o |S£I16(D^ 
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&8 6 f^2tC7jW-^&&ai|c 
*J^"C, *^fifl, *^T>;/7 9l4:T^^fc/j: 

[0057] (8303ijs#I) pqi 6Ktt, 

5* B3<Z>*^fcl4, «*K9Y^2. J&2K^^<3 

6T"H ffl|JPf5^<0l^l'tf<VD (GND) -VSS 
HVD1 (VI 1) — VS ltZ&&Ztl&„ 35 

as»j^S5 5-ef±, jflsmiBj^GNDte4v:i:nf?)> ^{9: 

WVLCDt*!), "T^^l7 0fa^ttildOVLC 

[0 0 5 8] CA±OJ:7JcVD4:KS«(fi: (CN 

r-JSflWHSfWX'f * K J: 9 ffitt c & Kift S„ 
[005 9] (S* 4 colSaHW) @ i 7 Kit. 

[ai 7 -era, isfl 3 &ra{kic «43-K?-f<, *seF 

JMrett* fi#K?4V<Ht, Attttflinttftv l 1 (v 
di) &mfctttiL£-i*&tL*>+ PEKwW***-*** 
tt.fc5flft**i'U **K9-f'<tt, tRttt^tttvi 
5 (GND) &l8&^i:1*8fctf>, N^S^^ig^T 5 

5. tt^X. fall 7 4ttSBU* fi»K?-fx<*N*K© 
*«*^-f^fcJ:tt, *aK?^<*P|»W>**tt 
?W * tc J: 9 «r£ u fc*SO{c t *«n fciSffll"* r * 

[0 0 6 0] ($5*7XttM) Bi filci4, 

14, MWP3S*l««rh*tU)fcS'frlc. «#K^-</<lctt 

(h+l) ^^A'»4tKtt£3At^ff&<ed 0 Ql 
tt, 4?^ VfSI$B*3&cDfc«>Vi l, Vi 2, VC. V 

fc* 4*K-7-f^l=lt, V10, VC. VISCOSE-"* 



0) #BBT-7- 2 3 0 0 7 3 

18 

[006 1] fcfe, 3 vH0*»«)*<>k:tt. 
K*-f/<©«ffitaaEI*- Vll, VI 2, V13, VI 

10 immSEdWftM^L. &OTHWr*i.icffiB& 

rf-^T «fc t \ 

[00 6 3] «|*.K, ±fc30ft«|-ett«fc5M ^Hl^S 

< , fi# K?*f /<& K9-<-'<«)«*Bi»»i:3i»«*ft 
20 [00 64] Sfc, w&iwrz^ fi* l-^^^2is^v> 

[0 0 6 5] Sfc, fflBWEW&fl* (IBKWIftff) « 

[oo eel Afcv n^y^^K®i-:©(tetcot^T 

30 t>, ^Jfef«-e3ifPl LtVD 1 , V S 1 Ofitffit(CH4^T 

[0 0 6 7] SttKIA^A^^ttM-eKTILfe 
[00 6 8] 

[0 0 6 9] **MkiJ:*bK, 
T\ 181, JB2w«Si«ffi»«r*jJ£^e. SI. SB20 

[0 0 7 0] *fc, ^3£Wmmf£. >KSSi1»jai:ffi^2 

50 >Ke»0«|l:ffi«rMS-C$ 5o rHlCAO, X»*K:S3V* 
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^W7-2 3 0 0 7 3 



39 



20 



10 0 7 1] **(PJ^.t*tftr, ns;y*fflWttfiE 

;#©K?WV<o#3fc^t*irj*i: ux, J:0M£6«>ra to 

[0 0 7 2] Sfcs *3R91t::.fc*Ltf* K?-f-*«> 

X*S„ C^xKiJ; 0, -Jy^K?*/<©JB>;/P*** 
bt\ j:»«Wt-:orLi*^««||-tf#. ^y^/hri 

[0 0 7 33 ftfc, *»WlcJ:*L«, K?-f y<lc 

[0O74J *fc. **W|cJ:*li*. *flMte*+'<S' 

[0 0 7 5] $frs **¥Jic*Jitf. SKttCEffioflUE 

[00 7 6] 

[HIiJCOffiWfcSW 

[fed l ] 35 l «>%l6i9!llc<R5ttaj£^^^7A«!>^m» 30 

[1212] «H[1K»ffiMUt«--HX*>& H 

3 ] J&1 wieffi^JX^/ti^ita^flgi^ffiePw^tStia 

[H4] 12)4 (A) . (B) tt, I'SJ^/y^ nS! 

IBS (a) tt, i&im&tt<r>Mtii<r>-M'?*> 
*>.ms (B) tt, ^(Daf^fr5fe9l1-^fc«>oSE«Jg 

[Bl 0] Bi 0 (A) tt*SK*-f'<lc#Jtt*MW« 
9,810 (B) ftt«*K3r-<^te*s«t5M»R»a» 
[tSd 1 1 ] (Zl 1 1 (A) > (B) II, jfe*K7-f/<, 



1R12| Bl 2 (A) % (TH) 
rt«0-«*:J56-«-BXfca. 
[151 1 3] «*K^-fy<«>«ja«>— «4r^i-|a|-e* > 6 D 

*« 

[US] 02tt3^fltt:&tt&MTC»0S4)Matt 
**T»-BXfc3* 

[B \ 6] ftdroAife0!i^«»»t««aR«t:tt«>nffiH« 

[Bl 7] a'4©^iSCTJC^^SSM^WWt6W:KI*F. 

[**«*«] 

2 ft»K9-f-^ 

4 ttfi^'^A' 
6 

20, 21 s 40, 41 42 s 43s, 44 OFF 

2 2, 4 6 EX-OK 

2 3s 4 7 KX-NOR 

2 4 s 4 8 , 5 2 4 Zss<*~# 

2 5s 4 9 N AND 

2 6s 2 7, 8 0s 5 1 NOR 

2 8, 29, 30 U-KArSsy 9 

31s 3 3, 53, 55 N^r>^hV>^X^ 

32s 34, 54s 5 6 Pft^U'V^X^ 

3 5s 5 7 HiJflASs* 
3 6 fc 5 9 ~>y h 

3 7.62 mft$*y&En 

3 8 ft/iri/yflK 

3 9s 6 7 %LtiL±l'?4 t & 

5 8 DC 

6 0 

6 1 7*- 

7 0 ^Tffigjft 

71s 72. 73. 74s 75 »tft 
7 6.77 PW^r^ 

7 8, 7 9 PNWO^ft^TV^ 

8 0 N«^r^ 
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(12) 
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